Certain aspects of the theoretical bidirectional reflectance expression derived by Hapke [this issue] were studied experimentally. The theoretical expression satisfactorily describes the measured angular scattering and spectral properties of a cobalt glass powder whose absorptance and reflectance vary greatly with wavelength. The theoretical expression for the spectral single-scattering efficiency for irregular particles derived in paper I is shown to describe the measured efficiency of the cobalt glass particles. The predicted approximately linear dependence of the bidirectional espat-function W' on the effective particle absorption optical thickness aDe is shown experimentally to be valid for aDe at least as high as 3. The theoretical reflectance function also describes measured distributions of intensity across the surfaces of planets, except near the sunlit limb, where the macroscopic roughness influences the brightness.
INTRODUCTION
In a companion paper [Hapke, this issue] (hereafter referred to as paper I) an analytic expression for the bidirectional reflectance of a semi-infinite particulate medium was derived (equation (16) of paper I). An expression for the scattering efficiency Qs of an irregular particle was derived (equation (24) of paper I). An approxLmate relation between the single-scattering albedo w, which can be found from the reflectance of a monomineralic substance in powder form, and the absorption coefficient a, which can be found from the transmission of a thin section, was found (equation (31) of paper I).
The study reported in this paper had the following objectives: (1) experimentally verify that the theoretical bidirectional reflectance function of paper I describes the angular scattering properties of a typical particulate surface whose absorptance and reflectance varies strongly with wavelength, (2) verify that the predicted linear relation between the espatfunction W, defined in paper I, and absorption coefficient a exists and determine the range of aD, where D is the particle size, over which the linear approxLmation is valid, and (3) demonstrate that the theoretical limb-darkening curves describe observations on a variety of planetary objects.
LABORATORY MEASUREMENTS

Apparatus and Samples
The primary material chosen for the study was a glass made by adding 15% CoC12 to a soda-silica (0.30 Na20, 0.70 SiO:) glass. This material was chosen because it can be easily synthesized and processed and has an absorption coefficient which varies between 4 and 1500 cm-' in the range of wavelengths easily accessible to ground-based planetary photoroetry. Thus by changing the wavelength it was possible to study the effects of varying the single-scattering albedo w over a wide range without affecting any other parameter. One portion of this glass was ground and polished to make a section 75/•m thick. The spectral absorption coefficient was measured by transmission methods using a Cary 14 spectraphotometer. The spectral bidirectional reflectances of the powers were measured over the range 0.20-2.5, btm using a Cary 14 spectraphotometer with a reflectance attachment of our own design. The attachment consists of a box with two small plane mirrors, arranged so that one mirror reflects the incident beam In order to investigate the predicted linear relation between IV and a the cobalt glass powder was separated into the following size fractions: <37, 37-49, 37-74, and 74-150 •m. The bidirectional reflectance spectra r(X) of the powders were measured at a phase angle of 60 ø, using the Cary 14 spectrophotometer and reflectance boxes described in the previous section. In the analysis it was assumed that the powder particles were isotropic scatterers, and the single-scattering albedo spectrum w(•) and the espat-function W(•) were calculated from the measured reflectance spectra. Since the phase angle is large, the parameters h and Bo have no effect on r(h). Isotropy was assumed even though the angular scattering measurements (Figures 3-5) show that the particles are not perfectly isotropic, because in most spectral reflectance measurements it is impractical to find P(g) as a function of •. We wished to see whether departures from isotropy would grossly affect the linearity of IV.
The spectral absorption coefficient was computed from a(h) Figure 6 , where the agreement with the measured data is seen to be quite satisfactory. The only adjustable parameter in this fit is s, the internal volume scattering coefficient, for which a value of $ = 600 cm -• (independent of •) was necessary to describe the data at large optical particle thicknesses. Such a large value of s is surprising; it is unlikely to correspond to intrinsic, distributed, internal scatterers because these would have interfered with the transmission measurements of the glass. The physical property corresponding to $ is unclear; one possibility is cracks or other imperfections near the grain surfaces induced by crushing.
From these results we conclude that the theoretical expression (24) of paper I for the single-particle scattering efficiency adequately describes the albedo of an irregular particle. We also conclude conservatively that the espat-function 
CONCLUSIONS
The theoretical expressions developed in paper I have been shown to be able to describe quantitatively the angular scattering properties of selected laboratory and planetary surfaces and to derive quantitative spectral absorption coefficients. Although this study was not exhaustive, the particulate surfaces investigated here are typical of those commonly encountered in laboratory and planetary work so that the theory should have widespread applications.
